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OPTICAL ROTATION 


The practical application of the 
polariscope has greatly increased during 
the past few years, and this instrument 
is now indispensable in many of the 
control laboratories of industrial plants. 
However, the fundamental principles of 
the rotation of the plane of polariza- 
tion, until recently were no better un- 
derstood than they were when Van't 
Hoff and Le Bel discovered the coinci- 

| dence of optical rotation with the pres- 
ence of an asymmetric carbon atom. 
The bureau has now observed a rela- 
tionship between optical rotation and 
atomic dimension which may bring the 
phenomenon of optical rotation out of 
its isolated position and into relation- 
ship with other physical constants. 
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The study of this relationship has 
already increased our knowledge of car- 
bohydrate chemistry. Many new sugar 
derivatives have been prepared, and 
structure formulas of more complicated 
carbohydrates, such as cellulose, can be 
derived by the application of this rela- 
tionship. of 
cellulose have important practical ap- 
plications 


Since many derivatives 
as in photographic films, 
artificial silk, explosives, etc., it is de- 
sirable to have a better understanding 
of its properties. 
ple of the practical results which are 
often obtained as by-products of a 
scientific investigation. 


This is a good exam- 


A peculiarity of the observed relation- 
ship is that the specific and not the 
molecular rotation is related to the 
atomic dimension. Whether 
this peculiarity will hold also for com- 


or not 
pounds containing only one asymmetric 
carbon atom is now being investigated. 
Two isometric, optically active amyl 
alcohols are required in pure form in 
such quantities that the halogen de- 
rivatives (fluorine, chlorine, bromine, 
and iodine) may be prepared from them, 
excluding racemization. This work has 
necessarily taken many months, but a 
few liters of the first of these alcohols 
have already been obtained and a process 
for deriving the other has been de- 
veloped. Both will eventually be avail- 


able in the required quantities. 


FUNDAMENTAL RESEARCH ON 
LUBRICATION 


Several investigations of theoretical 
and practical interest recently completed 
by members of the bureau staff will pro- 


vide the preliminary groundwork for a 
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new program of unusual importance to 
be conducted in the bureau’s laboratories 
in cooperation with the leading manu- 
facturers of steam, electrical, automo- 
tive, and marine equipment, machine 
tools, and other products. The new 
program is sponsored by the American 
Society of Mechanical Engineers and 
the work itself will be supervised by the 
Special Research Committee on Lubrica- 
tion of that society. This committee is 
the oldest one of the many special re- 
search committees of the A. S. M. E. 
It was organized in 1915 to promote 
fundamental research in lubrication and 
to coordinate both American and foreign 
The pres- 
ent personnel of the committee com- 


information on that subject. 


prises 10 members, representing execu- 
tives, engineers, and educators who have 
been familiar with the problems and 
applications of lubrication and bearing 
design and who are well known in the 
mechanical engineering profession. 
Probably very few persons outside the 
ranks of mechanical engineers have any 
accurate comprehension of the impor- 
tance of friction and lubrication prob- 
We 
speak of the elimination of waste, for- 


lems in relation to everyday life. 


getting that energy as well as material 
is capable of conservation. This can 
perhaps be attributed to the fact that 
power and energy are intangible and in- 
visible; in any event it is a fact that 
very nearly the entire amount of all 
mechanical power generated for indus- 
trial or social use, illumination excepted, 
is destroyed by friction and dissipated 
into heat. In fact, the power is not 
only lost, but the heat produced locally 
in the bearings may be a harmful agent 
in itself. 

Friction losses can be reduced by 
scientific selection and development of 
lubricants, which need not be limited to 
petroleum oils; by a. determination of 
the most efficient operating conditions 
for existing equipment, as regards appli- 
cation of the lubricant, and control of 
speed load, and temperature factors; and 
finally by a more rational design of new 
machinery, utilizing all the aid that can 
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be obtained from a theoretical and em- 
pirical study of the mechanics and 
thermodynamics of lubrication. 

The preliminary experimental ground- 
work referred to above has included: 
(1) The effect of “running in” on the 
performance of journal bearings. (2) 
The effect on journal-bearing perform- 
ance of changes in the length of the 
bearing and the clearance or closeness 
of the fit. (3) Development of simple 
types of apparatus for observing (a) 
pressure distribution at all points around 
the circumference of a journal bearing, 
and (b) occurrence of metallic contact 
as affected by load, speed, and position 
of oil inlet. (4) Determination of the 
increase in viscosity of lubricating oils 
due to high pressures and also the 
change in the temperature coefficient of 
viscosity due to high pressures. (5) 
Study of the cause of clogging of capil- 
laries when flow continues for some 
period of time. (6) Construction of four 
types of machines for quantitative 
measurement of the elusive characteristic 
called “ oiliness.” 

These six investigations may be very 
briefly summarized as follows: 

(1) Effect of running in.—The fric- 
tion loss of a well run-in bearing may 
be as little as half that of the same 
bearing when new. At the same time 
the well-known minimum point, which 
marks the transition from unstable 
to stable lubrication, is progressively 
shifted toward lower speeds and heavier 
loads, thus increasing the factor of 
safety with respect to overloading and 
overheating. This research showed 
quantitatively for the first time what 
actually happens when a bearing is — 
“run in” or allowed to “ wear in” due 
to continued use. A full discussion of 
the original paper by S. A. McKee will 
be found in the July, 1928, issue of 
Mechanical Engineering, volume 50, 
pages 528-533 (not previously cited in 
Technical News Bulletin). 

(2) Effect of length and clearance.— 
The accepted theoretical formula for the 
effect of clearance was verified under 
moderate loads and high speeds, namely, 


’ 
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that the friction varies inversely as the 
clearance. There exists, however, no 
theoretical formula for the effect of 
varying the length of the bearing, except 
when the film is of uniform thickness 
and the bearing is long enough to neg- 
lect the escape of oil and loss of fluid 
pressure at the ends, in which event the 
coefficient of friction is directly propor- 
tional to the length of the bearing. In 
these experiments 21 different sets of 
bearings were tested ranging from a 
clearance-diameter ratio of 7.5 parts in 
10,000 up to 1 per cent of the diameter, 
and from a length-diameter ratio of 2.8 
down to as short a bearing as one- 
quarter of the diameter. The friction for 
short bearings was found to be consid- 
erably greater than would be computed 
from formulas neglecting the end effect 
and has been expressed in the form of 
an empirical curve plotted against the 
length-diameter ratio as abscissa. The 
ordinate of the curve represents the cor- 
rection to be added to the coefficient of 
friction as computed from the long- 
bearing formula. Practically the same 
curve applies to all clearances within 
the limits covered by these experiments. 
The correction value is approximately 
0.013 for a length diameter ratio of one 
quarter, and drops to about 0.002 for 
length diameter ratios equal to or greater 
than three-quarters. The original paper 
by S. A. and T. R. McKee should be 
consulted for further details. An ex- 
tended abstract appears in the August, 
1929, issue of Mechanical Engineering, 
volume 51, pages 593-595. 

(3) Pressure distribution and metallic 
contact.—The journal or shaft running 
in a heavily loaded bearing is eccen- 
trically located, which permits the for- 
mation of a wedge-shaped oil film. 
Fluid pressures are generated in the con- 
verging portion of the film which come 
to a maximum at some point on the cir- 
cumference and thus the loaded journal 
is supported on a liquid film under nor- 
mal operating conditions. To calculate 
the load-carrying capacity of a bearing 
it is necessary to know the form of the 
curve for pressure distribution around 
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In short bearings or 
bearings of any moderate length this 
must be determined by experiment. A 
comparatively simple device which can 
be mounted in a vertical drill press had 
been devised for this purpose by S. A. 
McKee several years ago, and the results 
already obtained show in what direction 
the actual pressure distribution differs 
from that calculated for long bearings. 
The device for demonstrating metallic 
contact operates with a horizontal jour- 
nal bearing, having a small incandescent 
lamp in the circuit which flashes on 
when the film thickness at point of near- 
est approach. has been sufficiently re- 
duced. The design of this apparatus 
with its arrangements for regulating the 
several operating variables is due to S. A. 
McKee. It has served a useful purpose 
in demonstrating the laws of lubrication 
and is capable of further development 
with the object of quantitative measure- 
ments. 


the circumference. 


Two models are on exhibit in 
different divisions of the Bureau of 
Standards; a third has been requested by 
the Museum of Peaceful Arts in New 
York City. 

(4) Viscosity under  pressure.—The 
most familiar property of a lubricating 
oil is its viscosity or resistance to flow, 
and it is one of the vital factors in de- 
termining both friction loss and load- 
carrying capacity of bearings. The vis- 
cosity must be neither too high nor too 
low if satisfactory operation is to be 
secured. It is well known that the vis- 
cosity of any oil falls off rapidly with 
rise of temperature; the fact, however, 
that viscosity increases with pressure is 
a more recent discovery. The effect of 
high pressure is not only to increase the 
absolute viscosity, but also to increase 
the temperature coefficient or rate of 
change of viscosity with respect to tem- 
perature. Recent investigations in Eng- 
land and Germany have corroborated 
and extended the results first published 
in 1916 by M. D. Hersey of the bureau 
staff. Further data and general discus- 
sion of the possible significance of these 
be found in papers by 

Forschungsarbeiten No. 


results will 
S. Kiesskalt, 
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291, published by the Verein deutscher 
Ingenieure, 1927; by M. D. Hersey and 
Henry Shore, ‘“ Viscosity of Lubricants 
under Pressure,” Mechanical Engineer- 
ing, vol. 50, 1928, pp. 221-232; and by 
M. D. Hersey, “ Fundamental Action of 
Lubricants,’ American Machinist, June 
13 and 20, 1929. 

(5) Clogging of  capillaries.—This 
recent work by R. Bulkley, conducted in 
part at Johns Hopkins University, is a 
preliminary to the study of oil flow 
through extremely fine metal capillaries. 
The ultimate object is to determine how 
thin a film must become before the in- 
fluence of the metal molecules makes 
itself felt to such an extent that the 
properties of the liquid are no longer 
the same as in bulk. It has been found 
that the progressive clogging effects 
which had been attributed in the litera- 
ture to adsorption on the walls of the 
capillary are due to minute particles of 
foreign matter which can be removed by 
special methods of filtering. 

(6) Measurement of  oiliness.—Pre- 
liminary results have been obtained on 
four different types of oiliness ma- 
chines which have been described in the 
“Fundamental Action of 
They provide 


article on 
Lubricants ” cited above. 
the necessary starting point for reducing 
the quality of oiliness to a quantitative, 
standardized measurement which will 
form an important part of the new pro- 
gram for research in cooperation with 
the American Society of Mechanicai 
Engineers. 
HORSEPOWER CORRECTION FOR 
ATMOSPHERIC HUMIDITY 


Popular beliefs, scorned for a time as 
superstitious, are often later found to 
have at least a partial basis in fact. 
The idea that smoother performance is 
obtained in wet weather is firmly in- 
trenched in the minds of most auto- 
mobile drivers. 

This impression is doubtless partly the 
result factors, and 
partly a real absence of squeaks caused 
by the lubrication of the springs by 
recent tests at the 


of psychological 


water. However, 


bureau indicate that it may result partly 
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from mechanical factors. These tests 
show that increased atmospheric hu- 
midity, or “ wetness,” reduces the maxi- 
mum power obtainable and slows up the 
combustion, the effect of both of which 
would be to give a smoother flow of 
power. 


€ 


The loss of power is proportional to 
the humidity, and under extreme atmos- 
pheric conditions may amount to 10 per 
cent of the total power of the engine. 

Although by proper adjustment of the 
carburetor, equally efficient operation | 
can be obtained irrespective of the hu- 
midity, in the absence of such adjust- 
ment, less efficient performance normally 
will be obtained under conditions of high 
humidity. 

One result of these tests will be to 
add to the troubles of automotive engi- 
neers, since it is obvious that in accurate 
comparisons of engine power, humidity 
must also be measured and allowance 
made for its effect on the power. The 
method for doing this, together with 
charts facilitating determination of the 
humidity are contained in a paper pre- 
sented at the recent Summer Meeting of 
the Society of Automotive Engineers. 


INVESTIGATION OF DAMPING LIQ- 
UIDS FOR AIRCRAFT INSTRUMENTS 


In cooperation with the National Ad- 
visory Committee for Aeronautics the 
Bureau of Standards has been obtaining 
experimental data on liquids suitable for 
At present 
in aircraft 


use in aircraft instruments. 
liquids are used 
compasses and lateral inclinometers. 
Artificial horizons of the bubble type 
depend for their operation on liquids 
having the same characteristics which 


damping 


are important in a damping liquid. 

After giving due consideration to the 
factors of invariability with time, low 
volatility, constancy of index of refrac- 
tion and transparency for varying tem- 
peratures in the choice of the liquids, 
data were obtained on the freezing point 
and on the viscosity in the temperature 
range —20° C. to +30° C. The latter 
property is of primary importance in the 
selection of a damping liquid. 
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The freezing point of the _ liquids 
should be —40° C. or lower since air- 
craft instruments may be subjected to 
low temperatures during the ordinary 
operation of aircraft. 

Measurements of the viscosity were 
made on solutions of animal, vegetable, 
and mineral oils in xylene, glycerin in 
alcohol, and other solutions. Data were 
obtained for individual liquids includ- 
ing kerosene, mineral spirits, xylene and 
recoil (mineral) oil. These data are 
published in N. A. C. A. Technical Re- 
port No. 299 which may be obtained for 
10 cents from the Superintendent of 
Documents. 

The object of the investigation was to 
find a liquid or liquids which had a 
high viscosity at about 25° C., and 
small temperatures coefficient of vis- 
A criterion for comparing the 
liquids in this respect is arbitrarily 
selected as the temperature at which the 
kinematic viscosity is five times that at 
+30° C. For most purposes this fixes 
the lower temperature limit of useful- 
ness. No liquids with an absolute vis- 
cosity greater than 0.05 poise at 25° C. 
were found for which this temperature 
is much below —20° C. and none of 
absolute viscosity of about 0.025 poise 
with this temperature below —40° C. 

Further work is being carried on, 
first, in extending the lower temperature 
limit of the data to —50° C. and lower, 
and second, in obtaining data on promis- 
ing liquids and solutions in an effort to 
- find those with a viscosity higher than 
0.025 poise at 25° C. which are usuable 
at temperatures down to —40° C. 


cosity. 


A COURSE-SHIFT INDICATOR FOR 
THE DOUBLE-MODULATION TYPE 
RADIOBEACON 


To further increase the reliability of 
the visual radio range (directive radio- 
beacon) system developed by the Bureau 
of Standards, a course shift indicating 
instrument primarily for station use has 
been developed and is described in the 
paper, “A course-shift indicator for the 
double-modulation type radiobeacon,” 
by H. Diamond and F. W.. Dunmore in 
the Bureau of Standards Journal of Re- 
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search for July, 1929. This instrument 
serves a twofold purpose, (1) to indicate 
to a station operator whether a given 
course as laid out in space remains un- 
varying during a given time of opera- 
tion, and (2) to facilitate a check of the 
A station at- 


tendant is certain that the course marked 


radio range calibration. 


out in space remains unvarying as long 
as the instrument pointer is at the center 
scale or zero. A change in course of 
0.1° is readily detected. This 
ment may also be used as a visual course 


instru- 
indicator on large aircraft. Its advan- 
tages and disadvantages as compared 
with the vibrating-reed course indicator 
are discussed. 

Copies of this Research Paper No. 77 
will be available within a few weeks and 
may be obtained from the Superintendent 
of Documents, Government Printing Of- 
fice, Washington, D. C. The price will 
be quoted by that office upon appli- 
cation. 


RADIO DEVELOPMENTS APPLIED TO 
AIRCRAFT 


In a paper “ Radio developments ap- 
plied to aircraft,” by J. H. Dellinger and 
H. Diamond, published in Mechanical 
Engineering, July, 1929, the need for 
equipment and methods that will reduce 
the weather hazards of air transporta- 
tion is pointed out. During the past 
three years research work carried on by 
the bureau has led to developments 
through which weather and landing con- 
ditions can be communicated to pilots 
while in flight and through course navi- 
gation, flying can be done satisfactorily 
regardless of fog. The article describes 
particularly the work done by the Bu- 
reau of Standards on the development of 
the visual radio range (directive radio- 
beacon) with a description of the new 
radio range which is capable of indicat- 
ing 12 courses in space. Copies of this 
paper not available from _ the 
Government. 

COMPARISON OF FORMULAS FOR 


CALCULATION OF INDUCTANCE OF 
COILS AND SPIRALS 


are 


In an article entitled “‘“A comparison 
of the formulas for the calculation of 
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the inductance of coils and spirals wound 
with wire of large cross section,” by 
F. W. Grover, appearing in the Bureau 
of Standards Journal of Research for 
July, 1929, two methods have been used 
for the calculation of the inductance of 
coils of wire having a relatively large 
cross section. Of these, the summation 
method gives the inductance of the coil 
as the sum of the self-inductances of the 
turns and the mutual inductances of all 
the pairs of turns. The Rosa method 
calculates the inductance of the equiva- 
lent current sheet as a first approxima- 
tion to the inductance of the coil, and 
obtains the correction which must be 
applied by calculating (a) the differ- 
ences between the self-inductance of the 
turns of wire and of the current sheet, 
and (b) the differences of the mutual 
inductances of pairs of turns of wire and 
of the corresponding turns of the cur- 


rent sheet. It is here shown that, con- 
trary to previous opinions, the two 
methods give identical results, when 


terms of the same degree are retained 
in the series expression. 


EFFECT OF BRICK STRENGTH ON 
MASONRY STRENGTH 


In a paper given before the American 
Society for Testing Materials in 1928 by 
J. W. McBurney, data were presented 
indicating that the flat compressive 
strength of the bricks was better re- 
lated to the compressive strength of 
masonry than was the transverse 
strength of the bricks. The criticism 
was offered that no tests had been made 
on masonry constructed from _ brick 
where the transverse strength was low 
in comparison with the compressive 
strength. Recently additional tests have 
been completed at the bureau, the re- 
sults of which indicate that the flat com- 
pressive strength of the units gave a 
more constant relation to the masonry 
strength than the transverse strength 
even when the compressive strength was 
high in comparison with the transverse 
strength. 

The new data include the results of 
compression tests on walls built of a 
very laminated side-cut brick. The 
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compressive strength, tested flatwise, of 
this brick averaged 6,160 lbs./in.”, while 
the modulus of rupture was but 795 
lbs./in.”, The end-cut brick, previously 
reported, had a compressive strength of 
3,280 lbs./in.” and a modulus of rupture 
of 4,225 1bs./ine, 

The same masons, A and B, working 
in their characteristic manners, con- 
structed one wall each of the side-cut 
brick. As in the previously reported 
tests, these walls were 9 feet high, 6 
feet long, and 8 inches thick. Mason A 
was given a lump sum for constructing 
the walls he built and worked without 
supervision; mason B was hired by the 
day and worked under the direction of 
an inspector. The chief difference be- 
tween the walls built by the two masons 
was in the filling of the mortar joints. 
The horizontal bed. joints prepared by 
mason A were furrowed and did not 
give a full bearing for the bricks, while 
those prepared by mason B were smooth 
spread and gave full bearing. Mason 
B also filled completely the vertical 
joints while mason A made no attempt 
to fill other than the vertical joints in 
the faces of the walls. 

The wall built by mason A of side-cut 
brick gave a compressive strength of 
1,200 lbs./in.”, while the average of five 
walls built by the same mason using the 
end-cut brick was 660 lbs./in.*. It may 
be noted that 1:0.1:3 cement-lime-sand 
mortar was used for the former wall, 
while some of the end-cut brick walls 
were built with 1: 0.1: 3, and others were 


built with 1:3 cement mortar. How- 
ever, the results obtained with walls 
built with the 1:3 cement-sand mortar 


are considered together with those for 
the walls built with 1: 0.1: 3 cement-lime- 
sand mortar because tests previously 
made have shown that this slight dif- 
ference in composition had no appre- 
ciable effect on the wall strengths. 

Mason B, using 1:0.1:3 mortar, built 
one wall, using the side-cut brick which 
gave a compressive strength of 2,280 
lbs./in”. The average of eight walls 
built by the same mason, using the end- 
cut brick, was 895 lbs./in.’. 
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From these results it is evident that 
where workmanship and mortar are the 
same, the strength of masonry is much 


better related to the flat compressive 


strength of the brick unit than it is to 
the transverse strength of the brick unit. 


STUDY OF FIRE CLAYS 


The initial step in the study of fire 
clays, which is one phase of a compre- 
hensive investigation of refractories and 
the fire clays from which they are manu- 
factured, has been the determination of 
certain properties of the clays fired to 
cone 5 (1,160° C. for 3 hours). Speci- 
mens were prepared, from each of 25 
different clays, using a mixture of 50 per 
cent grog, also fired to cone 5, and 50 
per cent clay. Grog was used in the 
following sizes and proportions: 50 per 
cent through a 20 and retained on a 40 
mesh sieve, 25 per cent through a 40 and 
retained on a 100 mesh sieve, and 25 
per cent through 100 mesh. The raw 
clay in each instance was ground to pass 
a 100-mesh sieve. : 

Since the types of clays studied in- 
’ clude flint, plastic, siliceous, and semi- 
' siliceous, considerable variations in the 
“properties were found. The modulus 
of elasticity determined at approxi- 
'mately 20° C., ranged from 450,000 
Ibs./in.” for a New Jersey nonplastic, 
siliceous clay to 7,200,000 lbs./in.” for a 
Pennsylvania plastic clay. Tested at 
550° C., these values increased to 800,000 
Ibs./in.” for the former and 7,700,000 
lbs./in.” for the latter. The modulus of 
rupture at 20° C. ranged from 435 
lbs./in.” for the New Jersey clay to 
3,450 lbs./in.? for the Pennsylvania clay; 
at 550° C. these values increased to 645 
lbs./in.? and 3,840 lbs./in.? respectively. 

Results indicate that the percentage 
increase in modulus of elasticity at 550° 
C., when compared with values obtained 
ai 20° C., is directly proportional to the 
silica content of the clays. It was also 
noted that the percentage decrease in 
modulus of elasticity, determined at 
1,000° C., when compared with the 
values obtained at 20° C. was an inverse 
relation to the silica content. 
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Preliminary data indicate that plastic 
flow, determined under load at 1,000° C., 
is affected by (a) silica content, (b) 
porosity, and (c) pyrometric cone 
equivalent value. Typical illustrations 
are as follows: 


Total 

eee 
Silica | Porosity | Cetorma- 

Clay No.| P.C. E. (per cent)|(per cent) an 
per 10-in. 

span) 
Betecceee 26 58.7 9.1 0. 45 
H-1.s2)8 30 70.3 37.4 . 06 
ees 32 43, 3 23,7 “iT 


Maximum plastic flow was shown by 
both a Missouri flint clay on the one 
hand and by a Pennsylvania  semi- 
siliceous plastic clay on the other. 


FIRE-HAZARD TESTS OF JUTE 


During the past nine years there have 
occurred 112 fires aboard jute ships 
plying between Indian and American 
ports. A majority of these fires oc- 
curred after the vessel reached port and 
during discharge of the cargo. Since 
1900 there have been reported 13 fires 
in jute warehouses due to spontaneous 
ignition. 

The Marine Underwriters’ Committee 
in cooperation with the Bureau of Chem- 
istry and Soils of the Department of ' 
Agriculture and the Bureau of Standards 
is conducting an investigation of the fire 
hazard involved and a research associate 
has been assigned to work with the two 
bureaus on the problem. The work is 
proceeding along the lines of physical 
and bacteriological determinations. 

Previous chemical analyses and tests 
have indicated that typical Indian jute 
has no spontaneous ignition hazard 
from the oxidation standpoint alone. 
Some heating by bacteriological fer- 
mentation does occur caused by cellulose 
splitting bacteria and resulting in the so- 
called “heart damage.” This group of 
microorganisms is capable of multiply- 
ing in limited amounts of free oxygen 
and liberate methane and 
amounts of hydrogen. The 
presence of other gases is being studied. 


smaller 
possible 


380 


The present plan is to determine what 
part of the microflora has in the pro- 
duction of secondary products of enzyme 
‘activity capable of carrying the tempera- 
ture above that of the initial fermenta- 
tion. The temperature and moisture 
conditions in ship holds give the opti- 
‘mum for the growth of the normal flora 
fund on jute. While the heating thereby 
produced is not sufficient to cause igni- 
tion, the possible formation of unsatu- 
rated compounds and occlusion of flam- 
mable gases appears to be important. 

Large heating chambers that will 
hold an entire bale of jute have been 
‘built and equipped with heating coils 
capable of maintaining temperatures up 
to 250° C. Means will also be provided 
for humidity control of the air within 
them and the sampling and analysis of 
the gases evolved. The proposed method 
of procedure will be to hold the tem- 
‘perature of the chamber a few degrees 
below that of the bale to provide in- 
sulation similar to that obtaining for a 
bale located in the middle of the ship 
hold. The moisture content will be 
altered as well as the bacterial flora of 
the jute bales. Many strains that have 
‘been isolated from the jute fibers and 
grown on artificial laboratory media 
These 
organisms have been found to have 
optimum growth ranges from 20° C. to 
60° C. 


‘will be used for the purpose. 


SHEATHING PAPERS 


In order to obtain data which might 
be used in the formulation of standard 
specifications for sheathing paper a 
study was made of some of the impor- 
tant properties of 36 samples of building 
papers made by 14 different manufac- 
turers. These consisted of 
asphalt-saturated papers, paraffin-satu- 
rated papers, laminated, asphalt-treated 
papers, and machine-finished papers. 
The papers were tested for weight, thick- 
ness, tensile breaking strength, bursting 


‘strength, 


samples 


tearing resistance, water re- 
sistance, and air permeability. 
The papers differ considerably in 


weight and thickness, and also in den- 
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sity. Only in the case of papers of like 
structure does there appear to be any 
definite relation between weight and 
thickness, or between either of these and 
A fair degree of paral- 
lelism exists between the tensile breaking 


other properties. 


strength and the bursting strength. In 
each of these two properties there were 
found approximately fourfold differences 
Some of the strong- 
est papers are among the thinner ones 
and some of the heavier papers are com- 
The papers differ in 
strength retention after wetting. The 
time required for water to penetrate 
through the sheet differs between wide 
limits, from less than a minute to sev- 
In the rate of flow of air 
through the papers there are relatively 
large differences, although most of the 
papers are fairly resistant to air, a few 
being air-tight within the ability of the 
testing method to detect permeability. 
It is concluded from the test data and 
supplementary information about sheath- 
ing paper that the thickness of building | 
papers is relatively unimportant, that 
strength is of significance chiefly in han- 
dling the paper during erection, that 
water resistance and impermeability to 


between extremes. 


paratively weak. 


eral days. 


air are of prime importance in making a 
wall weatherproof, but that most com- 
mercial sheathing papers are capable of 
performing this function sufficiently 
well. 

A detailed report of this study is given 
in the Bureau of Standards Research 
Paper No. 85, which will be obtainable 
in a few weeks from the Office of the 
Superintendent of Documents, Govern- 
ment Printing Office, Washington, D. C. 
The price will be quoted by that office 
on request. 


BUILDING AND PLUMBING CODES 


The bureau is distributing copies of a 
building code and plumbing code tabula- 
tion to building officials and others who 
The returns show 
858 cities and towns having building 
codes and 840 cities and towns having 
plumbing codes. Of these, 281 reported 
that they were revising their building 
codes and 191 their plumbing codes. 


have requested it. 
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Sixty-seven cities reported that their 
building codes had not undergone a 
major revision for 20 years, 85 for 15 
years, and 159 for 10 years. Over 200 
cities reported the use of the recommen- 
dations prepared by the building code 
committee and half the same number re- 
ported use of the recommendations on 
plumbing prepared by the subcommittee 
on plumbing. The data obtained on the 
number of employees in building inspec- 
tion departments and the allocation of 
their duties will be used in studies of 
code administration. 

Two of the members of the building 
code committee met at the bureau on 
June 28 and 29 and July 1 to consider 
questions that have arisen in preparing 
the final manuscript of the report on fire 
resistance. 


STATISTICS AND ECONOMICS OF 
BUILDING CONSTRUCTION 


The value of construction contracts 
awarded in 37 Eastern States during 
May, 1929, as reported by the F. W. 
Dodge Corporation, amounted to about 
$588,000,000, a total 12 per cent less than 
during May, 1928, but greater than in 
mo2z7 or 1926 by 6 and 7 per cent, 
respectively. 

The total value of contracts awarded 
during the first five months of 1929 was 
about $2,486,000,000, a decline of 11 per 
cent in comparison with $2,796,000,000 
last year, and less by 3 and 5 per cent 
than in 1927 and 1926, respectively. 
Only in the Pittsburgh and Minneapolis 
districts was the value of awards greater 
than at the end of May, 1928. Con- 
tracts for industrial buildings were 33 
per cent greater in value than last year, 
and for commercial buildings 9 per cent 
greater, but the value of residential 
building contracts was 28 per cent less, 

The index of wholesale prices of build- 
ing materials for the month of May 
showed a continuation of the gradual 
decline from the high level attained in 
March of this year, and was about the 
Same as in January, 1929, but somewhat 
higher than in May, 1928. 
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SMALL HOUSE SURVEY 


Material obtained from January 1 to 
May 15 in a recent small house survey 
in 31 representative cities is now being 
tabulated and analyzed, together with 
data from builders, real-estate men, and. 
material dealers. Over 400 
included in the study of houses in each 
of the cities, and these should show local 
and nation-wide trends. 

Derived data which should be of great. 


items are 


value to the general public and to busi- 
ness groups will include typical room 
sizes, percentage of space devoted to- 
per centage of selling 


price spent for lot, and selling price per 


different uses, 


square foot of floor space and per cubic 
foot. 

Since no previous systematic study of 
such details is available this report. 
should serve as a basic point of de- 
parture for further work, as well as 
furnish a basis for comparison in similar 
studies in the future. : 

Some of the results were made public: 
in an address by the chief of the 
division of building and housing at a 
meeting of the home builders’ and sub-- 
dividers’ division of the National Asso- 
ciation of Real Estate Boards in Boston 
on June 26. One important conclusion 
was that the lowest priced houses being 
built commercially in most cities are of 
five or six rooms, with modern improve- 
ments and attractive finish, including 
such items as hardwood floors 
built-in bathtubs. Cheaper houses can 
be erected, as is done in southern mill 
villages and in some cities which have 
grown most rapidly, such as Flint, 
Mich., and Oklahoma City. In most 
incomes appar- 


and. 


cities families of low 
ently prefer to live in older depreciated 
structures rather than in new houses 
built at a price within their reach. 
FADING OF DYED TEXTILES IN DAY- 
LIGHT AND IN CARBON ARC LIGHT 


The light exposure test samples re- 
ferred to in Technical News Bulletin No. 
145, May, 1929, page 45, under the title,. 
“ Fading of Dyed Textiles in Daylight. 
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and in Carbon Arc Light,” have been 
placed in the cabinet in the textile sec- 
tion of the bureau, Room 106, Industrial 
Building, where they may be examined 
and studied by interested persons. They 
include cotton, wool, and silk dyeings 
of many of the dyestuffs in common use. 
They have been exposed in various ways 
and for four different periods of time to 
sunlight, daylight, or carbon arc light. 
It is believed that useful information 
may be obtained by the user of dyes 
from an examination of these samples. 

A detailed description of the tests was 
published in the June 24 issue of the 
American Dyestuff Reporter. 


PRESERVATION OF PUBLICATIONS 


The National Research Council has 
received a fund of $10,000 for a co- 
Operative investigation with the Bureau 
of Standards on the preservation of pub- 
lications. The investigation planned 
consists of surveys in public libraries to 
find the existing conditions as to the 
deterioration of publications and to find 
means of remedying conditions found to 
be harmful. Consideration will be given 
to all materials used in books and to the 
influence of the atmospheric conditions 
in libraries. Librarians and others con- 
cerned with the preservation of valuable 
records published in book form have 
noted with considerable alarm the rapid 
deterioration of many such publications, 
and there has sprung up a general de- 
mand for accurate information which 
will assist in developing measures to pre- 
vent deterioration. 


NEW AND REVISED PUBLICATIONS 
ISSUED DURING JULY, 1929 


Journal of Research * 


Bureau of Standards Journal of Re- 
search, Vol. 3, No. 1, July, 1929. (RP 
Nos. 77 to 90, inclusive.) Obtainable 
only by subscription. (See footnote.) 


1Send orders for publications under this 
heading with remittance only to the Super- 
intendent of Documents, Government Print- 
ing Office, Washington, D. C. Subscription 
to Technical News Bulletin, 25 cents per year 
(United States and its possessions, Canada, 
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Research Papers * 


(Reprints from Journal of Research) 


RP67. Experimental production of roof- 
ing felts; M. B. Shaw, G. W. Bicking, 
and O. G. Strieter. Price, 5 cents. 

RP68. Bearing bronzes with and with- 
out zinc; H. J. French and E. M. 
Staples. Price, 15 cents. 

RP69. Critical study of methods of 
measuring the bulk of paper; F.. T. 
Carson. Price, 10 cents. 

RP70. Some observations of _ short- 
period radio fading; T. Parkinson. 
Price, 5 cents. ) 

RP71. Determination of the source and 
the means of prevention of stones in 
glass; Herbert Insley. Price, 5 cents. 

RP72. The spotting of plated or finished 


metals; W. P. Barrows. Price, 10 
cents. 
RP73. The arc spectrum of chlorine and 


its structure; C. C. Kiess and T. L. 
deBruin. Price, 5 cents. 

RP74. Potential differences across the 
boundaries between solutions of mixed 
univalent chlorides; E. R. Smith. 
Price, 5 cents. 

RP75. The accurate determination of 
the gasoline content of natural gas 
and the analytical separation of nat- 
ural gases by fractional isothermal 
distillation; Martin Shepherd. Price, 
15 cents. 

RP76. Relation of radio wave propaga- 
tion to disturbances in _ terrestrial 
magnetism; Ivy Jane Wymore. Price, 
5 cents. 


Simplified Practice Recommendations * 


R8-29. Range boilers and expansion 
tanks. Price, 10 cents. 
R96-28. Ice cake sizes. Price, 5 cents. 


United States Government Master 
Specifications * 


USGMS8254c. Denim, brown (shrunk). 
Price, 5 cents. 


Cuba, Mexico, Newfoundland, and Republic 
of Panama); other countries, 40 cents. Sub- 
scription to Bureau of Standards Journal of 
Research, $2.75; other countries, $3.50. Sub- 
scription to Commercial Standards Monthly, 
$1.00; other countries, $1.25. 


TECHNICAL NEWS BULLETIN 


USGMS8255b. Denim, brown  (un- 
shrunk). Price, 5 cents. 
USGMS256c. Denim, blue (shrunk). 
Price, 5 cents. 

USGMS257b. Denim, blue (unshrunk). 
Price, 5 cents. 

USGMS345a. General specification for 


textile materials. Price, 5 cents. 


Commercial Standards Monthly? 


cal. Vol: 6, No... 1. Commercial 
Standards Monthly, July, 1929. Ob- 
tainable only by subscription. (See 
footnote.) 
Technical News Bulletin * 
TNBi48. Technical News’ Bulletin, 
August, 1929. Obtainable only by 
subscription. (See footnote.) 


OUTSIDE PUBLICATIONS ? 


Relations between rotatory power and 
structure in the sugar group. Part 
19. Improvements in the preparation 
of aldonic acids. C. S. Hudson and 
H. S. Isbell; J. American Chemical So- 
ciety (Washington, D. C.), Vol. 51, 
p. 2225; 1929. 

‘Carbon dioxide in the solid, liquid, and 
vapor states. C.:H. Meyers; Ice and 
Refrigeration (5707 W. Lake St., Chi- 
Caro, tiny, “Vol. 76, No.°'6;° po 535; 
June, 1929. 

‘Fundamental action of lubricants. M. D. 
Hersey; American Machinist (New 
York, N. Y.), Vol. 70, No. 24, p. 919, 
June 13, 1929; Vol. 70, No. 25, p. 975, 
June 20, 1929. 

‘Economic fuel volatility and engine ac- 
celeration. D. B. Brooks; Society 


1Send orders for publications under this 
‘heading with remittance only to the Super- 
intendent of Documents, Government Print- 
ing Office, Washington, D. C. Subscription 
to Technical News Bulletin, 25 cents per year 
(United States and its possessions, Canada 
Cuba, Mexico, Newfoundland, and Republic 
of Panama); other countries, 40 cents. Sub- 
scription to Bureau of Standards Journal of 
Research, $2.75; other countries, $3.50. Sub- 
scription to Commercial Standards Monthly, 
$1.00; other countries, $1.25. 

2** Outside publications”? are not for dis- 
tribution or sale by the Government. Re- 
-quests should be sent direct to publishers. 
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of Automotive Engineers Journal (New 
York, Nia.) Vol cK ALVii No... 6,) p: 
609; June, 1929. 

Bearing bronzes with and without zinc. 
H. J. French and E. M. Staples; 
American Society for Testing Mate- 
rials (Philadelphia, Pa.), Reprint No. 
49; June, 1929. 


The effect of corrosion, accompanied by 
stress, on the tensile properties of 
sheet duralumin. H. S. Rawdon; 
American Society for Testing Mate- 
rials (Philadelphia, Pa.), Reprint No. 
42, June, 1929. 


Effect of corrosion and stress on the 
tensile properties of sheet duralumin. 
H. S. Rawdon; Metal Stampings 
(Pittsburgh, Pa.), Vol. 2, p. 150; July, 
1929. 


Fire resistance tests of building mate- 
rials and constructions. S. H. Ing- 
berg; Ice and Refrigeration (Chicago, 


Ill.), Vol. 76, No. 6, p. 486; June, 
1929. 
Fire resistant dwelling construction. 


S. H. Ingberg; Journal of American 
Insurance (Chicago, IIl.), p. 23; July, 
1929. 


Radio developments applied to aircraft. 
J. H. Dellinger and H. Diamond; 
Mechanical Engineering (New York, 
Ney.) VV O10 Die N Os o7 De 500. fuly, 
1929. 


Annual report of committee on electro- 
chemistry and electrometallurgy. G. 
W. Vinal; Preprint from Vol. 
XLVIII, Journal, American Institute 
of Electrical Engineers (New York, 
N." ¥..) 3 1929. 


Recent activities of the paper research 
laboratory of the Bureau af Stand- 
ards. B. W. Scribner; Paper Trade 
Journal (New York, N. Y.), Vol. 
LXXXVIII, No. 25, p. 65; June 20, 
1929. 


Weights per U. S. Gallon and weights 
per cubic foot of sugar solutions. 
C. F. Snyder and L. D. Hammond; 
The Planter and Sugar Manufacturer 
New Orleans, La.), Vol. 82, p. 501; 
June 29, 1929. 
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